BACKGROUND INFORMATION AND SCIENTIFIC PRINCIPLES
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FIGURE 1-4 Hypothetical dose-effect curves for high-LET radiation (upper two curves)
and low-LET radiation. It is assumed that lowering the dose rate, (dashed line) results
in enhancement of the effect for the high-LET field and a decrease in the yield for the
low-IJET radiation. This situation has been observed in certain transformation experiments.

Variation ofRBE with the Biological System orEndpoint Used

Even for a given dose or dose per fraction, the RBE of a given type
of radiation can vary greatly according to the cell or tissue exposed and
according to the endpoint scored. At higher doses and with cell lethality as
an endpoint, there is a strong tendency for RBE values to be higher for cells
and tissues in which the x-ray dose-response relationship has a large initial
shoulder and for RBE values to be lower for cells and tissues for which the
cell survival curve more closely approximates a simple exponential function
of dose. For lower doses and dose rates and with mutation, neoplastic
transformation, or carcinogenesis in vivo as an endpoint, a wide range of
RBEm values has been reported. Values have ranged from less than 10 to
greater than 100.

The Need for the Concept of RBE

It would be desirable to have human dose-response information, and
therefore risk estimates, for somatic and genetic effects for all types of